Nitric oxide covalently labels a 6-hydroxydopa-derived free radical intermediate in the catalytic cycle of copper/quinone-containing amine oxidase from lentil seedlings.
The reaction of NO-derivatized polyamines called "NONOates" with an amine oxidase from lentil seedlings was studied. 3,3-Bis(aminoethyl)-1-hydroxy-2-oxo-1-triazene (DETA-NONOate) and 3,3'-(hydroxynitrosohydrazino)bis-1-propanamine (DPTA-NONOate) were found to be irreversible inactivators of the lentil enzyme. The spectrum of the protein was strongly affected in the course of reaction with both compounds, leading to the formation of a covalent adduct with a stable band at 334 nm. The corresponding amine compounds diethylentriamine (DETA) and norspermidine (DPTA) were substrates of the lentil enzyme that did not lead to enzyme inactivation. Diethylamine-NONOate, not containing amino groups, was found to be an irreversible inactivator of the amine oxidase only in the presence of a substrate. Since all NONOates spontaneously decompose in solution with release of NO, it seems as if the latter is responsible for the enzyme inhibition. The insensitivity of the native enzyme to NO suggested that this compound was unreactive toward both the cofactors, 6-hydroxydopa quinone (TPQ) and Cu(II), and thus a model for the irreversible inactivation could involve the attack by NO of the Cu(I)-semiquinolamine radical catalytic intermediate.